This study investigates the behavior of individuals in the US regarding the amount of student loans they might borrow with a two-part model. The model was estimated using the 2013 Survey of Consumer Finance (SCF) data, collected by the Governors of the Federal Reserve System, US, in collaboration with the Statistics and Income Division of the Internal Revenue Service, US. The sampling and imputation errors that are associated with the SCF data were accounted for in the model estimation process to ensure reliable inferences. Old age (41 years and older), previous experience with bankruptcy, attitude towards borrowing to finance education, being Hispanic, employment status, and wage salary were found to be significant variables that can influence the likelihood that a student will borrow a student loan and the amount he/she would borrow. This study also found out that using the SCF data without accounting for the inherent imputation and sampling errors, could lead to biased estimates and incorrect model inferences. The results of this study could help students' loan managers and other relevant stakeholders such as the Federal Government understand the behavior of potential borrowers of student loans to effectively manage the program.
Introduction
Currently, about forty million people in the US share a total student loan debt of over $1 trillion (Federal Student Loan Debt) , which is second only to mortgages in the category of households' debt (Dynarski, 2015) . This is about 19 percent of the total US national debt of $19 trillion. The share of student debt in the national debt would be higher if students' debt to commercial banks and other financial institutions outside the federal government were added to the total Federal Student Loan Debt. The mounting national debt situation in the US, including student loan debt, has caused major concerns to the Federal Government, Policy Think Tanks, and other stakeholders, on how best the Federal Government can sustainably manage the national debt, without significantly affecting the fiscal expenditures of the country and her competitiveness in the world economy (Best and Best, 2014) . For instance, the issue of student loan debt and how it could affect the financing of US household's education was a key topic in the recent US political debates.
The student loan debt stock in the US is expected to grow even more. There is evidence that most debtors have been defaulting on their loans, at an increasing rate over the last decade (Lochner and Monge-Naranjo, 2015) . Moreover, the demand for student loans has been increasing over the last decade (Lochner and Monge-Naranjo, 2015 and Avery and Turner, 2012) . This is not surprising since in-state tuition fees at public four-year colleges and universities have gone up about 54 percent in inflation-adjusted dollars (Li, 2013; Baum and Ma 2002) . Further, the financial position of most families in the US has worsened over the years. For example, according to the survey of consumer finances, the real median household income and real median household net worth have fallen by 11 percent and 39 percent, respectively, between 2007 and 2010 (Li, 2013) . A possible explanation for the falling median household income and net worth is the declining wages for the average household in recent years (Grafova, 2007) . It has also been reported by Lucca et al. (2015) that the tuition costs of institutions in the U.S. are linked to changes in some federal student loan programs. For instance, they observed that tuition rates increased for some institutions exposed to changes in Pell Grant and the unsubsidized federal loan program. Also, Cellini et al. (2014) have observed that, compared to non-Title IV institutions, Title IV institutions (institutions that are eligible to participate in the federal student loan program) charge tuition that is about 78 percent higher.
To sustainably manage the student loan debt problem in the US, there is the urgent need to first understand the behavior of students towards student loans. To this end, many studies have contributed to the understanding of students' behavior concerning student loans, in particular, the repayment of student loans and defaults (Lochner and Monge-Naranjo, 2015; Hillman et al. 2014; Li, 2013; Gross et al. 2009; Greiner, 1996; and others) . However, there is still very scanty information regarding the factors that influence how much money a student might borrow in the first place. This study will address this issue. Consequently, the objective of this study is to identify the important factors that can influence the amount of student loans that might be borrowed. The results of this study complement the findings of previous studies on student loans (in particular, defaults on student loans) and help provide a better understanding of the behavior of students concerning their interaction with student loans. In particular, it can help student loan managers and policy makers make informed policies to help certain types of students, like minorities and the vulnerable, access student loans.
Background Information
Students' financial aid started in the US prior to the 1800s, when wealthy families and faith-based institutions provided funds to help students with poor resource backgrounds acquire an education (Fuller, 2014) . The essence of the financial aid was to help poor and needy individuals' access education so that they will acquire the essential skills to enable them to obtain good jobs in the economy. This form of students' financial aid transitioned into a students' loan scheme in the early 1800s, also to help needy students' access to loans at highly subsidized interest rates to finance their education (Fuller, 2014) . The first to establish such a student loan was The Harvard University in 1838 (Fuller, 2014) . The success of the Harvard student loan program led to similar programs in the other Ivy League and state colleges in the mid-to late-1800s (Cohen & Kisker, 2009 ). Currently, student loans are provided mainly by the US federal government through the US Department of Education (Lochner and Monge-Naranjo, 2015) . The US Department of Education currently manages about $713 billion in Federal Student Aid, which accounts for about 90 percent of the student loan market (Li, 2013) . Also, by the National Center for Educational Statistics (2012) estimates, about 55 percent of (11.5 million students) of college and vocational program, students received some form of financial aid from the Federal Government in 2010. This program run by the government is particularly important for sections of the student population who come from poor family backgrounds, and might not be able to access student loans on the commercial market because of bad credit histories. Moreover, by providing this student loan service to help students' access to higher education in the US, the government can improve the quality of the human capital endowment of the country and improve the efficiency of the economy (Avery and Turner, 2012) . According to Brown et al. 2015 , as of 2012, two-thirds of the total student debt in the U.S is owned by borrowers below the age of 40. The remaining one-third of the total student loan in the U.S is owned by borrowers at or above 40 with the following breakdown: 17 percent, 12 percent, and 5 percent for borrowers between 40-49 years, 50-50 years, and above 60 years, respectively (Brown et al. 2015) .
The major Federal student loan schemes in the US are the subsidized Stafford loans, the unsubsidized Stafford loans, the Parent Loans for Undergraduates (PLUS)/GradPlus loan program, and the Perkins Loans (Lochner and Monge-Naranjo, 2015 and Avery and Turner, 2012) . The US Federal loan programs are restricted to US citizens, permanent citizens and other eligible residents (like those on asylum and refugee programs) and must have high school degrees or should have passed the General Educational Development Test (GED) (Avery and Turner, 2012) .
The Federal Perkins Loan Program was created by the National Defense Education Act of 1958 to give educational loans through collegiate institutions to needy students at a fixed interest rate of 5% (Lochner and Monge-Naranjo, 2015 and Avery and Turner, 2012) . According to Lochner and Monge-Naranjo (2015) , this loan scheme is the most preferred students' loan option in the US, because it has the lowest interest rate. However, it is restricted only to students with financial needs, and have some level of funding from the college they attend (Lochner and Monge-Naranjo, 20150) . The maximum amount an undergraduate (graduate) student can obtain is $5500 ($8000) for a year (Lochner and Monge-Naranjo, 2015) . Also, the Stafford loan program was created through the Higher Education Act of 1965, to make available student loans to students at subsidized interest rates (Lochner and Monge-Naranjo, 2015, and Avery and Turner, 2012) . The interest on the Stafford loan varies from a maximum of 8.25% (9.5%) for undergraduates (graduate) students per year (Lochner and Monge-Naranjo, 2015) . Again, this loan program is restricted to students who can show they have a financial need, and that they cannot get support from an external source like a parent (Lochner and Monge-Naranjo, 2015) . There is also the unsubsidized Stafford loan program, which has comparably higher interest rate than the subsidized Stafford loan program (Avery and Turner, 2012) . This loan program was created by congress in 1992, to help fund eligible undergraduate students' education (Lochner and Monge-Naranjo, 2015 and Avery and Turner, 2012) . Again, the Parent Loans for Undergraduate Students Program (PLUS) created by the Federal Government in 1980 and the GradPlus program allows parents with good credit histories to borrow to fund their dependent child's education (Lochner and Monge-Naranjo, 2015 and Avery and Turner, 2012) . The interest on the loan varies up to a maximum of 10.5%, and also charges a fee of 4.3% of the loan amount (Lochner and Monge-Naranjo, 2015) .
Method

Conceptual/Theoretical Model
Students apply for a student loan to help them finance their education. Essentially, the student undertakes this activity so that he/she can get the essential skills needed to be competitive in the present economy, and the economy of tomorrow. That is, it is a form of an investment. Potentially, students with a college education and beyond are expected to face lower unemployment rates and also earn higher wages and salaries than those with less education (Avery and Turner, 2012; Goldin and Katz, 2008) . Other future benefits of higher education are improved health and longer life (Dynarski, 2015) . But, it has been observed by Walseman et al. (2015) that student loan debt burden could be associated with poorer psychological functioning. Therefore, in this study the benefit of acquiring student loans is expected to spread across the working life of the student, and beyond. On the other hand, there is a cost associated with acquiring student loans. The main costs are the interest on the loan, the loan principal and other costs (like loan fees). Depending on the loan program, the interest on the loan and the principal are mostly paid in regular installments at least six months after graduation (Avery and Turner, 2012) .
Before deciding whether to apply for the loan or not, a rational student will compare the net present value of the stream of benefits associated a student loan to the net present cost of acquiring the loan. The difference between the net present benefit and the net present cost is the utility of acquiring the student loan (U * , which is a latent variable). It is assumed that the student is able to estimate a subjective value for U * . Given the above information, a student is expected to apply for the loan only when U * is positive.
This decision-making process is assumed to be known only to the decision maker. The mathematical formulation of this latent process is expressed as follows:
is an expectation formula; is the time after graduation when student starts the loan repayment; T is the retirement age of the loan student loan beneficiary; NPB is the net present benefit of acquiring higher education: is the potential work opportunities available to student after graduation; is the potential increased salaries after graduation; is a vector of other benefits that highly educated people might get (such as societal standing and so on); NPC is the net present cost of securing a student loan:
is the interest payment on the student loan at time t; is the principal paid on the loan at time T; is the set of other cost that might be associated with the loan at time t.
Further, this study assumes a two stage decision-making process for a student applying for a student loan. The first stage is whether the student will apply for the loan (when U * is positive or d=1) or not (when U * is less than or equal to 0, or d=0). This first stage is also called the loan participation equation in this study. Also, given that a student has decided to apply for a student loan (d=1), he/she then decides on the amount to borrow, also called the intensity stage. This two stage decision-making process of a prospective student loan applicant is expressed in the following mathematical statements:
Loan Intensity Stage:
Given that a student applies for a loan, the amount that he/she will burrow is governed by the stochastic process below:
where: Γ(. ) is the functional form of the loan intensity equation (assumed to linear in parameters), X is a vector of the socioeconomic characteristics of the student; is a vector of parameters that shape the second stage stochastic process.
Data and Sampling Procedure
This study uses the 2013 Survey of Consumer Finances data conducted by the Board of Governors of the Federal Reserve System in cooperation with the Statistics of Income Division of the Internal Revenue Service (Board of Governors of the Federal Reserve System, 2013). The survey uses a dual-frame sample that incorporates an area-probability sample and a special list sample developed from a sample of tax records. It contains data on households' assets and liabilities, including student loans. Other information contained in the survey includes pension rights, inheritances, employment information, marital status, information on respondents' loan portfolios (including student loans) and other socioeconomic variables. The survey has five complete data sets on each respondent, each with a sample size of 6,015. This is because a multiple imputation technique was used to provide values for the missing data contained in the survey.
Econometric Model
Given that the decisions to get a student loan and the amount of money to borrow follow two different stochastic processes, a two-part model is proposed to model the two stage loan application decision levels of the student. This model is chosen over other two-stage decision models, such as the Heckman's two-stage model, because it is flexible and does not make any assumptions regarding the correlation of otherwise of the two decisions (Cameron and Trivedi, 2005) . Also, there may be students without student loans. Ignoring such students in the data and using only those with positive student loans to explain the amount of loans they borrow, can potentially produce inconsistent estimates (Cameron and Trivedi, 2005) . The two-stage model solves this problem by modeling the extent of loan borrowed given that a student decides to apply for a loan. The set-up of the two-part econometric model is described below:
Following equations (4) and (5), the two-part model density of y for the whole sample is given as:
As already stated the first stage will be modeled using a probit model. The intensity equation will be modeled using ordinary least square (OLS). The likelihood (6) and the log-likelihood (7) associated with equation (8) are given as:
The parameters in the model ( and ) will be estimated by maximizing the log-likelihood associated with equation (8) with respect to the parameters in the model.
Model Estimation and Inference
The two-part model is estimated using the two-part model STATA routine developed by Belotti et al (2015) . The same routine will be used to estimate the marginal effects of the regressors in the model. The marginal effects show the combined effects of both first stage and second stage models on the amount of student loan a student would borrow (Belotti et al. 2015) . The first part of the model is a probit model, while the second part is a linear OLS model. The data used in the model estimation have very peculiar sampling and econometric characteristics which need to be corrected to ensure consistent estimates, and proper model inferences. First, the missing data in the data were imputed 5 times so that each observation in the SCF survey had 5 separate observations, called implicates (Nielsen and Seay 2015) . Also, the unequal probability of selecting households for the survey implies the variance from econometric models estimated from SCF dataset could be biased (Nielsen and Seay, 2015 and Pence, 2000) . The two errors are called imputation and sampling errors. The two-part model is estimated using data on each implicate. This means the model was estimated five times using implicates 1 to 5. To account for the sampling error and get weighted estimates from the two-part model, the model will be estimated by sampling weight (X42001). This will adjust the population weight (X42001) to the US population, and ensure that the sample size of each implicate is consistent with the actual sample size (Shin and Hanna, 2016). Moreover, the standard errors of the estimated models will be derived using the bootstrap method (1000 bootstraps). This can adjust for any heteroscedasticity in the model, and also solve the imputation error (Shin and Hanna, 2016). The coefficients and standard errors for each of the estimated five models will be combined into a one using the repeated imputation inference method (RII) (Pence, 2000 and Montalto and Sung, J. 1996) . By this approach, the coefficients of the models will be averaged to obtain one estimate for the combined model. Following Pence (2000), the standard error (SE) for the combined model is calculated as follows:
Where:
= ∑ / is the estimate of coefficient (b) from the nth implicate; is the variance of ; N is the number of implicates (equals 5 in this study);
Results and Discussion
The summary statistics of the variables used in the study are provided in Table 1 . It is shown that the average amount of student loan borrowed is $5031. Also, about 76 percent and 71 percent of the sample are male and above 41 years old, respectively. Moreover, about 54 percent and 80 percent of the sample are married and feel that it is better to borrow to fund education, respectively. The summary statistics for the rest of the variables are provided in Table 1 . The estimated two-part model results show that the coefficients and standard error estimates from each implicate, and the RII method are similar for the first stage probit model. However, the estimates are different for the estimated second stage model. Therefore, it is expected that the imputation and sampling errors associated with the SCF data will not have significant effects on the coefficient estimates and their standard errors in the first stage probit model, but not for the estimated second stage model. Overall, it was found that the estimated models from the five implicates are significant at the 1 percent significant level.
The first stage of the two-part model estimated the probability of a student applying for a student loan using a probit model. The probit model is reported in Table 2 . The results show that respondents who have previously filed for a bankruptcy, or feel it is better to borrow for educational expenses, or married, or Black (compared to Asians), or employed, or receive more wage salary are more likely to apply for a student loan at the 1 percent significance level. Also, respondents aged 41 and above are less likely to apply for a student loan at the 1 percent significance level. Moreover, students who are Hispanic (compared to Asians) or male are less likely to apply for a student loan at the 10 percent level. 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Constant -1.50*** -1.49*** -1.50*** -1.50*** -1.51*** -1.50*** (0.14) (0.15) (0.15) (0.14) (0.14) (0.14)
The second stage of the two-part model, explains the amount of loan a student will apply given that he/she decides to apply for a loan. Conditional on the student deciding to apply for a loan, the results (Table 3) show that age (above 41 years), Hispanic and sex have negative impacts on the amount of loan a student would borrow, at the 1, 10 and 10 percent significant levels, respectively. Also, an individual who has previously filed for bankruptcy, good feeling towards borrowing to finance education, marriage status, black race, employment status, and wage salary have positive impacts on the amount of loan a student would borrow, all at the 1 percent significance level.
In terms of the marginal effects (Table 4) , which show the combined effects of the variables in both parts of the two-part model, this study shows that a unit increase in age above 41 years will cause about $5589 reduction in the amount of student loan borrowed at the 1 percent significance level. The study believes that, compared to individuals below 41 years, older people are more likely to have significant savings (through the longer working horizon) and financial security to reduce the need to borrow to finance their education. Compared to an individual who has never filed for bankruptcy, an individual who has previously performed such as exercise will increase the amount of student loan they borrow by about $2160, at the 1 percent significance level. An individual who has previously filed for bankruptcy might borrow more to finance their education. This observation is not surprising because such individuals are likely to have bad credit records, and as such reduced potential to obtain credit in the commercial market. Therefore, such individuals might increase the amount they borrow from the Federal Government to make up for possible shortfalls of funds from the commercial market. Also, individuals who feel it is better to borrow for educational expenses, compared to those who do not hold such a position, will increase the amount of student loans they borrow by $4314, at the 1 percent significance level. This is not surprising because such individuals might place more value on education and increase their access to it through whatever means available, including student loans. Compared to Asians, an individual who is Hispanic is expected to decrease the amount of student loan they borrow by $4466, at the 1 percent significance level. Again, an individual who is employed or receives a higher wage salary is expected to increase the amount of loan they borrow by $3933, at the 1 percent significance level. This is contrary to the expectations of this study because it was expected that individuals with such attributes would have more savings and financial security to reduce the need to borrow to finance their education. But, it is possible that the reduced interest of associated with federal student loans might make it attractive for such people to access it to finance their education. 
Conclusion
This study investigated the factors that are likely to influence individuals who apply for a specific amount of student loan using a two-part model. The main assumption in this study was that the decision to apply for a loan and the amount of the loan are two different stochastic processes that govern an individual's behavior towards student loans. The study found that old age (41 years and older ), previous experience with bankruptcy, attitude towards borrowing to finance education, being Hispanic, employment status, and wage salary are the significant variables that can influence the amount a student will borrow. Moreover, this study found out that using the SCF data without accounting for the sampling and imputation errors inherent in the data set could lead to biased estimates and model inferences.
The results of this study would be useful to students' loan managers, both at the federal and commercial levels, to identify the factors that are likely to influence individuals to borrow, and the amount of money they might loan. More importantly, it could also help them to identify vulnerable and minority groups and increase their access to student loans. For instance, it has been observed in this study that people older than 40 years are more likely to decrease the amount of loan they might borrow. The same applies to a Hispanic borrower compared to an Asian borrower. Based on the results of this study, and the need to improve minority access to federal student loans, the study recommends that student's loan managers could introduce policies that would target Hispanics (and blacks) who are older (above 40). Moreover, students who feel it is not good to borrow for education financing might not be interested in student loans. There could be an educational program to target such students, especially minorities and vulnerable groups, to learn more about the federal student loan program, and the potential benefits such programs could have on their educational financing and overall college experience. The proposed program (s) could also include education regarding student loan bankruptcy and what steps they could take to avoid it.
